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A COMPARISON OP THIS TYPEWRITING ACHIEVEMENTS OP STUDENTS 

TRAINED ON THE "UNIVERSAL" AND THE "DVORAK-DEALSY 
SIMPLIPJLJ)" TYPEWRITER KEYBOARDS 

CHAPTER I. INTRODUCTION 

There are from one half million to three quarter 
million people taking typewriting in the schools of the 
United States A Most of these people use the present 
universal keyboard and very few ever stop to stuay the 
effectiveness of the old keyboard, just as in so many 
other thingB, "we just take them for granted and use 
them." So it is with the typewriter. 

According to the latest occupational census of 1950 
there are 36,050 male typists in the United States ana 
775,140 female, making a total of 611,190 people using the 
typewriter to earn a livelihood. 

The above figures are great, it is true, but in 
addition to the above recorded users of the typewriter, 
there are a large numoer of persons who use the typewriter 
for their own personal use. 

On the present universal keyboard the high school 



student must tase two semesters of typewriting in oruer 
to receive high school credit i’or his work, lie uucs act 
tu«dce much process aauar tn© very Oust ox’ teac**ing # ua© 

tO tot i nh ftfant Complexity of th© Xay OOUrd. At th© ©hd Of 
» f ^o first semester tne student attains eighteen or twenty 
words per minute, and at tne ©ad of t»n© seconu semester he 
should net approximately thirty words pox' minute. In oraer 
to learn to type at say real speed ne must continue tne 
study for another school year. This neons tne stuuent 
puts in two years in iiign scnooi in oraer to learn to 
typewrite and if he douoles die speed over tde first year 
he makes only sixty words per minute. There ore many who 
douot that this is too much time required to master -ucd 
a mechanical suoject as typewriting. 

A glance at tne xeyooara unus one wonder wx</ 

tiid keys are placed as t*x©y are on tne mniv©iSt*i x©jr uoa.a. 
Are they placed so as to secure a maximum achievement ana 
a A mun speed with! a minimum oi effort noth in learning 
H )l n iu teaching? There naa seen i*o cuouge an«.e in u*e 
location of th® hays on uns typewriter from lh7*> to isd2. 
The arrangement of the xeys meant nothing to Christopher 
r>holes and others who were worming to ueveiape tue type* 
writer. Their paramount interest was to nave ever., type 
oar hit upon a common center. The location of tne keys 
meant nothing to them. 

Having access to a new keyooard of 1^32, the writer 
took the opportunity to make a study of the new system. 



It is clajUaea tl*ut tnis new ©i&piifieo. keyboard 
completely reiaovos tne age-old, one uigut also ©ey «©nop- 
worn", trial ©ad error method of teacuiag and learning 
to run © typewriter. It i© ciaijaea taut it ©nor s, on© une 
learning period by one-naif of it© original cime. i?or 
this study four one-dour experimental classes were ueld 
daily at tne University of waanington during tnc summer 
session of 1052. fde results ssourea witn tnese classes 
are tne data of tais tnesis. 
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CHAPTER II. HISTORY 0? 'TUB TXP&fRITKR 

The history of the typewriter da tee oao*. more taan 
two hundred years. It is the result of efforts oh the 
part of many uca interested ia perfecting printing 
m ac hin es, These wen registereu a great ueal of uxseatie- 
faction ia the legibility of persons* naan writing, sad 
saw the need of some device to write out peoples* thoughts 
more plainly sad rapidly. 

”Ia 1714 Heary Mill, the engineer of tae lew liver 
v«ater Company, obtained a patent for a maculae which he 
stated he iuut drought to perfection at groat paihos and 
expense, and tae o eject of which was to impress letters 
on paper as ia writing. 

Prom 1714 to the present there have seen edw uifferent 
writing machines invented. 

la 1784 an embossing machine was Invented ia yruace. 

Ia 1829 Mr. William Austin Burt tooh out tae first 
American patent of which there is a record for want ne 
called a * typographer”. AH these records were destroyed 
by a fire in 1856. 
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la iSSo Mr. Xavier projeaa of hareeiliea, France, 
invented a ^Typographic annume or ^wn® which was too 
first to use typehara. 

In 1844 Hot. i. Taylor exhibited a toacaiue invented 
toy Mr, Littiednie, The object of this nuchine wee to 
emboss the required letters for the use of tiie blind. 

In 1845 in tne United states, Charles Thuronr in¬ 
vented n machine using tn« suae cerring® principle taut 
is used in the dost typewriters in 1*27, In tnis «us 
year Dr. Leavitt of Kentucky invented a typewriter which 
was the first to have "differential spacing". The type¬ 
writer has progressed to tnis date as premia hau tne Airet 
type oar and Thurour had tne carried®, ** il j 

"Between 1840 ana 1800 Charles Wheatstone Invented 
several typewriters which are now in tne Couth Kensington 
1 useu*B n . (2} 

"Between 1845 ana 1807 numerous other or a tune, nacnines 
were invented. That of hr. Pratt of Alabama inspired the 
publishers of that uay so to arouse ^reat inter oat in 
the typing machines, prntt*© machine was oy far the most 
important and practicaole machine which haa appeared up to 
tiiat date and it is owing to its appearance and tne news¬ 
paper articles and discussions wnich it provoked tuat we 

1, History and ijacyclopedia. Business Equipment publishing 
Co. Reprint Edition free tiie October, l‘s32 issue of 
Typewriting Topics, The international Ofi ice nquip&ent 
Magazine, pp. 10. 

2. The Lew International ;<ncyelopedia. Vol, XII. pp. •><#&. 
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owe £ii© typewri ter of toaay*. V 1} 

"The key typewriter was first usveloped «y three 
inventors of Milwaukeo, Curios OlicLuen, Samuel „. Soule 
and Chris topper Latniua Sholes. Tholes is the primary 
mover and central figure of tue group and to him by 
general consent is accerued the distinction of having 
decs the inventor of the first'praaticul typewriter. In 
the coarse of time Toole dropped out of the enterprise, 
hut Tholes and Gliddea persevered and during the six years 
from 1367 to 1373 they built in succession from twenty-five 
to thirty different mouels, each a little setter t;n*n its 
predecessor. Out each ensuing some vital defect un<~er the 
test of practical use. 1 2 ’ ,£ 

n After 1373 when the first machine was made that 
printed hath small letters and capitals, tne progress of 
typewriters was steuoy. hater Mr. Tholes sola hie rights 
to the Remingtan .armoury at ilion, hew York, anu sine# tnen 
t j-.g machine m*M been tun own as tne Remington ma on ine 8 . ^oj 
•probadly the greatest limitations of tne first type¬ 
writer was t-»at it printed capital letters only. In 1373 
the first Shift Key typewriter, printing both capital and 
small letters was placed on the market. In 1330 James B. 
Hammond secured a patent for a writing machine built on 


1. History and .oicyelopedia. Business Equipment publishing 
Co. Reprint dition from the octo oer, 10 6£ issue of 
Typewriting Topics. The international Office equipment 
Ksg&sine. pp. 10. 

2. The Hew International Encyclopedia. Vol, XII. PP* 
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the typewheel principle, The letters were arranged on a 
wheel in the center of the saachino and cseo a key was de¬ 
pressed the wheel Girled until that corresponding letter 
oeuae to the printing point end sad* its inpresoion, This 
junchine appeared on the narkat soon after,* (1) 

"Up to 1890 the type oar idea and the single audit 
keyboard, each bar carrying two type—upper ana lower 
case, were in use, There was, nowcvar, no typewriter which 
had the very vital quality—visibility. It was not until 
1890 when a Oenaan, Frans rt agner, cane out with a visible 
writing nachine, This afterward oeoane mown as tue unuer- 
wood visible typewriter. This quality was soon adopted by 
all other aahes oecause of its quick reacting xaoveaeat, 

Boon after the appearance of the Underwood on the 
market caiae the Royal typewriter, * (kj 


1. The hew international hnoyclopeaia, Vol XII, pp. 59b 

2, History and encyclopedia. Business Equipment publishing 
Co, Reprint Edition fro» the Go tower, i»b2 issue of 
Typewriting Topics, The International Office Equipment 
lidgaaine, pp, 11, 



2. PR0CBK33 IJ« CQlddiiCIAL U5U6AXI0K 

The Packard Bohool, Lew York, A.Y. was the first 
business school founded In this country* It was founded 
In 1653 when James Buchanan was president. Abraham Lincoln 
was then a rising lawyer. The first Atlantic cable was 
just using rayed. The student bouy of the school consisted 
of nan only. In 1363 the typewriter was invented, and this 
made it interesting fox women to enter the school. Pros* 
1670 to 1000 Business Education in tnis country was mostly 
in the hands of tn# private sonools. 

This school hau itinerant teasers giving lessons in 
business studies ana these led to tne establishment of other 
hiisinsss schools. It was not until tne Twentieth Century 
that the High Gcaool began to feature business courses. 
Between IswO-ibkO noth private ana High school Goit-ercial 
departments flourished. 

prior to 1300 it was the general oelief that commercial 
Caucasian shoula be securea in private schools, out sines 
1300 this handful of public secondary schools hunt offered 
comueroinl courses ans grown to include almost all tue nigh 
schools in the country. 

Then commercial subjects were first introduced into tne 
secondary schools they were called ’‘practical* courses and 
therefore inferior to the cultural subjects, how they are 
classed as a real < ’srt* by the Gregg Publishing Company, 

The largest army in the world, 31, QQQ, 0Q0 individuals 
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Xu our public schools, in tryi ng through concentratca efforts 
to jil&ce our civilis^ti on on the highest levels evex- reached. 
There were 3Q,0bQ ,000 students being trained in our sauoolo 
by over 1,000,000 instructors at the cost of §2,200,000,000 

in 1001. 

Commercial education moy traXy be regarded, u a new 
element in the rapid. Conraercial life Xu a new tning in tne 
history of the race, end although modern commercial life is 
itself & new thing, commercial educefion is even newer and 
has considerable distance to go in oruer to oaten up and 
retain its proper place. be are now at a turnxn^ puxnt. 
Commercial education must supply captains of iaa^atry, xneae 
captains must be trainee as truly as uoctors auu ..urgeons 
mat be trained. 

h&ny new studies and questions and problems are arising 
and appearing in current magazines which prove u*c vast infer* 
•st and importance of the trend of commercial euww^txon. One 
of these is by C. L. Cushmans "«iil Commercial .-uucatioa 
seek to give youth a picture of the realities of easiness in 
relation to the whole plan of American Life? Since wa must 
accept the thought that we live in an interuepeuacat society 
wo must accept a new philosophy of comber ex education in 
which the primary selective becomes the training of A /upiia 
to evaluate business conduct in terms of its contribution to 
society as a whole.* (1) 

1. Cushman, a. L* rTocial heVpou&xoiliti os of Commercial 

Education. Journal of Business ..ducation, 
Vol VIII. September 1922. Ko. 1. pp 9. 
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Another article which shows the growing £riportsnee 
of this subject is ay Haraia g* Guitu. in which ne auies 
a etuoy of typing errors ana compares tuc uxa^aos^s oi' 
taping with that of weoiciae. 

*It seeas to be the opinion of ail those writing on 
tills subject to believe that typewriting should be taught 
ih the eleaeutsrjr schools* it was at first considered a 
subject for stature i&en ana wuwea t L.ea it was introduces 
into the high senooX* aha now they oeiievo it woala sorJt 
very satisfactorily if typing were taught to grans school 
stuueuts.* (1) 


X. rsaith, HaroXu K. hiagnoatic Testing and Eenedial 

Teaching, Part X. The Gregg publish¬ 
ing Go. Journal of Business .education 
VoX. VIII. September 193£. pp XI. 



II 


5. HISTORY 0? THE TYPE'VRITER KEYBOARD 

There is nothing known regaruiag the writing mnehiae 
of Henry Mills of 1714 except a aescription given in whe 
patent Study primer, 

"The machine of William Austin Hurt of Detroit of 
loS3 carried type on tne segment of & circle instead of 
an individual type oar. This was the original of the modern 
type-v/heel machines. 

The machine of Kavier projean, a Frenchman, 1655, was 
based upon individual type oars set in a circle. when 
operated each type bar hit upon a common center. Tais was 
an important development in the history of the keyooard. 

The patents granted to Charles Tnuroar of Worcester, 

Mass, 1845-5 showed & decided advancement. The spacing of 
the letters was affected by the lengthwise motion of the 
platen. This principle is still used in modern machines, 

Charles Glidden, Samuel W, Soule and Christopher Dholes, 
aided by James Densmore put out many trial machines between 
1367 and 1873, These machines had smue features which are 
still standard in present-day models. One of these features 
was that the type oars were ao arranged tnat tae type print¬ 
ed at a common center. These machines printed capital letters 
only. 

In 1878 tiie first shift key typewriter, printing ooth 
capital and small letters was invented. 

In 1380 James ?. Hammond secured a patent for a writing 
machine built on the type-wheel principle. The letters were 
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arranged on a wheel in the center ox' tne machine ana when 
a key was depressed the wheel whirled until tnat correspond¬ 
ing letter came to the printing point and made its impression. 
These machines all had the coramon defect that the‘operator 
had to raise the carriage in order to see the line which was 
oeing written, due to the understruck principle. 

The Horton Typewriter, 1885 was one of the earliest 
attempts to invent a visioie writing machine. It used the 
direct stroke principle, that is, the type oars struck down 
on a common printing point on tne top of the cyliauer. 

Franz X, Wagner, 1894, uau a machine whose type oars 
were placed in a segment in front of the carriage, tne type 
printing on the front of the cylinder. This machine wrote 
an entire line visible to the eye without moving the platen, 
very much like our present day typewriters. T3oth the throe 
and four bank machines have tne universal arrangements of 
letters, same as that used on the first typewriter. 

M nearly ail writing machines on tne maraet today are of 
the type oar variety. This construction involves ail tne 
sound principles of the original model of 1875. Tne steel 
type oars are so arranged that tney print at a common center. 
The step by step escapement mechanism proviaes for spacing 
of letters. The paper is fed around a cylinder called a 
platen. A lever at the side moves the paper for line spacing 
and in most cases serves as a carriage return on most 
machines. The type bars are arranged in front of the carriage 
so that they strike on the front of the platen wnen the 
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corresponding keys are pressed. This is called tiie roll 
stroke. The arrangement of letters, on the typewriter ke^o 
haa, with minor variations, seen standard since tne inven» 
tion of the first writing machine. Both three and four bank 
keyboards have this universal arrangement of letters. 

There is on most typewriters one row of figures. 

Special characters and punctuation marks are scattered on 
these keys. Usually there are 4k keys writing 84 characters. 
Another writes 92 characters with 46 keys, including eighths 
of fractions. Two other models Lave 38 keys and write 76 
characters. It will be remembered that tne arrangement of 
letters on tne three bank machines is the same as that on 
the four bank variety. The uiffereaoe is that there is no 
row of keys for numerals. The special characters and 
punctuation marks appear on the letter keys. The number of 
keys varies from 28 to 35." (1) 

"In most modern typev/riters each letter is produced 
separately, by actuating a separate device for each letter 
by means of a key on a keyboard. The construction may, or 
may not, be simplified by contriving that one key snail be 
available for more than one letter. Each key is marked so 
as to indicate the character or characters which ban oe 
printed by means of it; and as the keyooard is sc arranged 
that those letters which are most frequently in use are 
nearest to one another, tne operator has to "learn the 
keyboard" so that he may oe aole to strike the appropriate 


1. Leffingwell, W. H. The office Appliance manual, pp o46 
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keys without looking for them, before he cun acquire high 
speed of manipulation. H (1) 

The typewriting ke^s have oeen arraugeu as they are 
since the first v,riting machine was inventea. Never was 
a thought given to the rearranging of the keys on the key¬ 
board until 1952. 

In 1932 Dr. August Dvorak of tne Education Department 
of tne University of Washington took out patents on a new 
and more scientific typewriting aeyoonrd. He had maae a 
thorough study of the arrangement of letters on tne key¬ 
board considering the moot frequently struck ke^s, tne 
elimination of so many unxiecessary hurales, the cutting 
down of fatigue, a keyboard, which could be more easily 
learned and used with oetuer rhythm, ana a lessening of 
errors because of a more natural sequence of two ana three 
letter digraphs. 

Figure 1 shov/s the location of the neys on the 
"universal" keyboard. Figure 2 shows the location of keys 
on the new 1932 keyboard. There are three keys, tne posi¬ 
tion of which have not oeen cnangeu. They are tne letters 
"a", "z" and "m". It is seen that all the vowels are on the 
left hand on the home row, and the most frequently used 
other keys appear on the home row of the right hand. 


1. Funk & Wagnalls, New Standard Encyclopedia. Yol XXIV 
pp 119. 




Figure 1, 


Arrangement of keys on the "universal" 
typewriting keyboard. 



Figure 2. Arrangement of keys on the new 19; 
typewriting keyboard. 
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CHAPTER III. PURPOSE, METHOD AHD LATERIAL OF THIS STUDY 


1. PURPOSE. 

Tiie first purpose of tnis experiment was a comparison 
of attainment of students using tae new ana olu key ooards. 
This new keyboard has for its general oojects; (1) the 
provision of a scientific plan of arranging the keys which 
will aecrease the possibility of typewriting errors, (k) 
facilitating increase of operating speed oy eliminating 
awkward sequences, (5) assisting increase of speed because 
of fewer errors and oecause of decreased finger motion, 

(4) lessening the fatigue of the typist oecause of fewer 
interruptions due to errors oecause of setter arrangement 
of the keys for typing the sequences most frequently used, 
and the rhythmical flow of typing induced tnereoy, ana 
because of more evenly distributed laoor for the individual 
fingers and the tv/o hands. 

The general objects of this new simplified keyuoara 
may be summed up by saying that tne inventor, (having in 
mind the letter-sequences found in the most commonly used 
words of a language) desirea to produce such an arrangement 
of the keys that the automatic rhythm of the operator. 
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passing from one key to another in a continuous flow of 
word-wholes and phrase-wnolea oust fits tne mechanical 
rhythm of the typewriter. 

A second, purpose of this experiment was to determine 
what the effect the new keyboard would have on speed and 
errors, previous attempts to improve the present so-caiied 
"universal" keyboard have seen confined, so far as we are 
aware, either to arbitrary rearrangements of letter-keysj 
without regard to tneir relationship to ail other xe^s, or 
to studies of the tapping of isolated letter-keys and the 
counting of isolated finger loa^s and isolated letter 
errors. Successful typing is tiie more or relaxed following, 
by the typist, of letter sequences (word patterns; with tne 
typewriter. A keyboard.arrangement must se cased upon tne 

requirements of the sequential stroking, the even un- 

\ 

interrupted flow of which we can designate "rhythm". 

The rhythmical flow of complete sequences may ue 
momentarily cheeked by an error. A single key strode is 
felt chiefly, ix at ail, as such a misdirected atroxe or 
error that temporarily clocks tne rhythm of typing patterns. 
Errors are to oe attacked only in their original line or 
phrase or word or shorter sequence setting. This is further 
©hown in tne fact that most false strokes are clean, effective 
saroxes to the wrong keys. The more dominant digraphs appear 
to hold down errors and facilitate speed despite handicaps of 
the present haphazard keyboard. 
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The third purpose was to compare the ease of typing 
on the new keyooard with taut of the old. A more even 
distribution of loads among fingers of both hands made a 
greater ease of writing possiole. Since every s^riaule 
must have a vowel, the new keyboard concentrates the vowels 
in tiie left hand. This makes it necessary for each uana to 
be put in use in every syllaoie rather tnan to nave one nand 
carry the load through an entire worn as in aaa, greater, 
reauer, ease, minimum, date, as written on tne ola keyooard. 
Also tne common punctuation marks and tne least usea can* 
sonants are placeu on tne left hand. 

The fourth purpose was to show a comparison of reduc¬ 
tion in fatigue while writing on the new keyboard from that 
of performance on the old ke> ooard. The elimination of so 
much wasteful hurdling by aaving the most common English 
sequences appear on the home row, should oe founu to ue a 
great energy saver for the typists in this class. Those 
who had learneu to t^pe on tne ola key soar a <*ua nnu trans¬ 
ferred to tne new shoulu snow a uccxueu nigner aocumplisn- 
ment with less fatigue wnen using tne new tnan wnen using 
the old keyooard. 

A study of the arrangement of keys on Figure 1 and 
Figure 2 in typing such common words as the , and, greater , 
and date , will show why greater speed and accuracy can oe 
attained with more ease and less fatigue by using the 
arrangement of keys on Figure 2. 
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2, MSTHOD 

This experiment was conducted during the summer 
session of 1952 at the University of „ ashing ton, classes 
were held daily at 8, 9, 10, and 11 o’clock. Each class 
worked for fifty siinutes. 

There was no segregation made of students. They were 
remitted to take any hour which was most convenient to the 
student. Junior nigh School, Senior High School, Adult and 
University students and "Relearners* worked together curing 
all the four hours. The relearners wore allowed to sit 
among the slower students. The writer would maxe a segre¬ 
gation here if this experiment were to be run again. It is 
the belief of the writer that the proximity of ueginning 
students to the fast clicking of keys of typewriters on 
which relearners were writing tended to slow up the oeginuing 
students. This was evidenced very pronouncedly in wue fact 
that in two cases where boys sat next to relearuere, these 
boys made the lowest scores of anyone in the class. They 
both claimed that they were conscious of the speed of the 
otiier machines. Each of the boys dropped out weeks before 

the course was terminated. 

Each student made a pattern of the ke/ooard. This 
showed which fingers should be used on the different keys. 

The students proceeded to memorize this pattern. They were 
taught the touch method; to work from the ‘•’home* row; and 



20 


to stroke quickly. Rhythm was stressed. All papers were 
corrected and returned to the students. The instructor 
who started ail the classes believed in ouilaing up from 
the third ana fourth (and at the same time weaker ) finders 
of each hand. Host present uay typing instruction oooks 
start with the ‘•home" row, or with the first ana second 
finger of each hand. These are the stronger fingers so 
should not require as much attention as the third and 
fourth fingers. 

Prom past experience in teacning typing tne writer 
finds that students of typing like to start out using the 
third and fourth fingers oecause they learn tne naraest 
part of typing first, when taere is still a turili in 
learning, then proceed to the easier fingers. Their progress 
seems greater, thus giving them more encouragement. A 
natural lag is encountered wuen going from tne easier «.o tne 
harder. 

Two iiistructors taught the four classes. One instructor 
started all four classes, and continued tne teaching for two 
weeks, with the assistance of the other teacner. Then each 
instructor took charge for two hours, one took tne first two 
hours and the other the second tw~ hours. Each nad complete 
cnarge of her group from the end of tne seconu week through 
the course. Each corrected the papers of her group ana each 
recorded the results of testing given her group. 

The students worked on exercises tne first weak, and 
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were given new exercises throughout the nine weens. They 
were tested at the end of the first ween, and ever.? week 
thereafter* One minute tests were given aailj, on familiar 
material for motivation. Five and ten minute tests were 
often given on familiar material. Tests were given once 
a week on new material, the results of which were recorded. 
All tests were scored according to tne international Contest 
Rules. 
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3. MATERIAL 

Notices were sent out to principals of Junior and 
Senior High Schools in the city of Seattle informing tnem 
that experimental classes in typewriting on the new Dvorax- 
Dealey Simplified Keyboard were to oe held at tae University 
of Washington curing tne summer of 19o2. Notices in the 
University of Washington Daily invited college students to 
attend, students desiring to learn typewriting on tne new 
keyboard were invited to attend a preliminary meeting on 
June 17. 

It was made very clear to tne students that tnis was 
an experiment, that tney were not to expect credit for the 
work as no such arrangements had been maae, and teat they 
could not go on with Typewriting II in High School if tnej 
finished High School Typing requirements in tae experimental 
classes. 

On the morning of the meeting there were so many 
students. Junior High School, Sealer Kiel* School, College 
students and adults wao were not attending any school, tuat 
a proolem of accommodating tne students with macaines arose. 
It was decided that the first present on the morning of 
clashes were to have tne typewriters. 

Thirty-three Underwood Standard typewriters -were used. 
These were all rebuilt machines which were furnished by the 
University Book Store ana the University I .ideograph Company. 
The keys were removed from the old positions ana cent to fit 
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in new locations. This gave the typewriters a very uneven 
touch. 

There were available lour tables, temporarily con¬ 
structed, each accommodating eight machines. The extra 
typewriters were placed on ordinary classroom tables. 

Regular chairs were used. No effort was made to line up 
the height of the chairs with the tables from a goon typing 
position standpoint. This did not add to the success of 
the students. 

There were 132 students in all at the beginning of the 
course. Of the writer’s half (sixty-six) work records were 
obtained on fifty students; twenty-six Junior High School, 

Seven Senior High School, five Relearners and twelve adult 
and University of Washington students. This study covers 
the records of the fifty students in the writer’s group. 

Farther on in the study the reasons are given for the 
sixteen dropouts. 

Since the method of teaching and the keyboard differed 
from the usual methods of teaching found in the ordinary 
typing texts for the "universal" keyboard, the writer had to 
write her own teaching material. The Ayfefo List of IGuQ most 
commonly used words was used. Five original tests were written 
all of which appear later in this study. Lesson sheets were 
written, which also appear later. Other testing material from 
the various typewriter companies which was used is also shown 


later 
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CHAPTER IV. THE EXPERIMSHT 

Out of the writer's sixty-six students who started 
the course fifty work records were obtained from twenty 
six Junior High school, seven Senior High school, five 
Relearners, and twelve Adult and University of Washington 
students. 

There were many reasons for dropouts. ?ive started 
with much enthusiasm but dropped out because the classes 
interfered with their summer play, which was fair enough. 

Two dropped out oecause of illness, either their own or 
memoers of the family, your left oecause they did not 
have proper clothes to wear. It was a very cool summer, 
and very wet. Times were hard and many parents could not 
let the students come oecause all they haa to wear on their 
feet was tennis shoes. In an ordinary warm summer these 
would have oeen satisfactory, but not in all the cola rain 
of tile summer of 1932. The room was on the sunny side of 
the building and only a few times during the summer did the 
heat of the sun seem too warm. One student moved out of 
town, two left on extended auto trips and did not return. 

One girl quit because her music was being neglected, ana one 
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boy had to put in all his time on a swimming match which 
he won. This accounts for the sixteen students who dropped 
out of the writer’s sixty-six. 

The first sheet of practice material usea is shown on 
Page 26. This was kept at the siae of the typewriter wnile 
the student wrote from it. The picture of the keyoaara W£*s 
put on the top of the sheet so the stuaent would have to use 
the touch method in writing, and yet he hau a xey oo&rd 
pattern in front of his eyes. Most of the students finisnod 
this exercise the first nay. This showed tnat tne learning 
of the placing of the keys must have seen an easy task, 
which naturally would make it easier to reme^oer the location 
of the keys. It will be notea tnat tuese exercises cover the 
keys struck by the fourth finger of each hand. Then tne 
third finger of each hanu was introduced. Lesson Two shews 
two-letter digraphs, some maain^ words, which were used on 
both tnird and fourth fingers on ooth nanus. Lesson Two B 
was introduced to aid tne slower students. In it tnere is 
not such a change in letters from one line to sue utner as 
appears in Lesson Two. This entire sheet v/as used as a 
warming-up exercise throughout tne course. 

On Pages 27, 20, 29 are shown the other eighteen 
lessons written and used for practice material for first 
four weeks. Lesson III takes up real three, four, five and 
six letter woros. Lesson V introduces words written into 
phrases. The exercises continued as the students auded new 
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IESCOH OHE 

Margin stops 10 ana 70. Do not look at keyboard. Keep 
eyes on copy beside machines. Concentrate on rnytaiu oy 
writing smoothly ana evenly. 

;az |as jaz jaz ;az ;&s jaz jaz jaz jaz ;&z jaz jaz jaz 

jaz jaz jaz jaz ;az ;az jaz jaz jaz ;az jaz ;az jaz ;az 

Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ 

Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ Is/ la/ 

*oq ,0 <1 ,oq , 0 q ,oq # Oq ,Oq ,Oq , O* ,oq ,oq ,Oq , oq f Oq 

,oq ,oq ,oq , Oq , oq # oq # oq ,oq # oq t oq , oq v oq # 0 q ,Gq 

LES30U TWO 

An or on ar 11 as no &1 av so oo ro Is rs lo ss os sa ol 

rn ns n/ rr nl nn Is na rl oz qa za va vs Is si sr rn za 

an or on ar 11 as nl si av so oo ro Is rs lo ss os sa ol 

rn ns n/ rr nl nn Is na rl oz qa za va vs Is si sr rn za 

ro za rn sr si sa va za qa oz rl na Is nn nl rr n/ ns rn 

ov ol sa os ss lo rs Is ro oo so av al no as 11 ar on or 

ro za rn sr si sa vs va za qa oz rl na Is nn nl rr u/ ns 

ov ol sa os ss lo rs Is ro oo so av al no as 11 ar on or 


LESGON TWO 3 

an ar as al av az aq ao or ol on os oa oz oq ov za qa ^s 

an ar as al av az aq ao or ol on os oa oz oq ov za qa qs 

ra ro rl rn rs rv rq la lo lr Is In lv na no nr nl ns n/^ 

ra ro rl rn rs rv rq la lo lr Is In lv na no nr nl ns n/ 

ar ro ol os sa al lr rn na as so on ns si lo oz za aq qo 

ar ro ol os sa al lr rn na as so on ns si lo oz za aq qo 

or ra an nl lo on nr rs so ol la as an na av vo oa al In 

or ra an nl lo on ur rs so ol la as sn na av vo oa al in 
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LESSON TKRLL 

Bet Kargins at 10 wiu 70 

Word drill on third and fourth fingers, please Jceey eyes 

on copy along aide aaehine. Concentrate on rhytiua. 

son none lone lane nose rose sore lore oare an, or; nasal 

son none lone lane nose rose sore lore care an, or; nasal 

valor ravel savor arson snarl Larson Lora Kora snore razor 
valor ravel savor arson snarl Larson Lora Lora snore razor 

LEBSOi'I FOUR 


an. 

or; 

on. 

ar; 

11, 

as; 

no. 

al; 

av. 

so; 

oo. 

ro; 

Is, 

rs; 

an. 

or; 

on. 

ax; 

11. 

as; 

no. 

al; 

av. 

so; 

00, 

ro; 

Is, 

ra; 

ro; 

za. 

rn; 

ar. 

si; 

sa. 

va; 

za. 

qa; 

oz. 

rl; 

na. 

is; 

nn. 

ro; 

za. 

rn; 

ar. 

si; 

sa. 

va; 

za. 

qa; 

oz. 

rl; 

na. 

Is; 

nn. 


aoeui dhtns aoeui dhtns aoeui dhtns aoeui dhtns aoeui dhtns 
aoeui diitns aoeui dhtns aoeui dhtns aoeui dhtns aoeui out ns 

snthd iueoa snthd iueoa sntna iueoa sntiid iueoa sntna iueoa 
snthd iueoa snthd iueoa snthd iueoa snthd iueoa sntna iueoa 

LESSON FIVL 

and the their, and the tneirj and the their, and the their; 

and the tneir, and the tneir; ana the tiieir, and tue their; 

add and aid the lad; he said adieu, tnen died; tne lad is 
add and aid the iad; he said adieu, tnen uied; tne iaa is 

the lad haa tea in the den, tnen ran; tuese sons are true; 

the lad had tea in the uen, then ran; these sons are true; 

he sat; she ran; she sat; he ran; tuey ran; they run; it is, 

he sat; she ran; she sat; he ran; they ran; they run; it is, 

LESSON SIX 

sit still to do it; stand still and do it; tnen shut tne uoor 

sit still to do it.; stand still and ao it; tnen snut tne door 

the sheet is not there; the tie is too tnin; she tola her to 

the sheet is not there; the tie is too thin; she told her to 

to dine in the hall; the stunt is too hard; the tie is too 

to dine in the hall; the stunt is too hard; the tie is too 
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LEGSOH SEVEN 
SET MARGINS AT 10 and 70 

The date is not set. Then t^at lad se.it the letter to ner. 

The date is not set. Then that lad sent tne letter to her. 

lie aided .tne lad in nis serious suit to r~le at tne initiation. 
He aided the lad in his serious suit to rule at the initiation. 

It is indeed thin. I dare not do it; it is not set. He uares. 

It is indeed tniu. 1 dare not do it; it is not set. He uares. 

He aid endure the test. He had one thousand neat iueas. I ao. 

He did enuure the test. He had one thousand neat ideas. I ao. 

LB S3OH EIGHT 

The nurse eases the lad's pains. The date is set to hear him. 

The nurse eases the lad's pains. The date is set to near nim. 

That iau sent tne letter to ner. It is indeed not thin. I ao 

That lad sent the letter to her. It is indeed not thin. I ao 

That lad did not endure the test. I dared her to ao it. 

That lad did not endure the test. I darea her to ao it. 

He ate tne dish of dates. Their son is on a diet. X snail 

He ate tne dish of dates. Their s^n is on a diet. I shall 

LESSOR HIHE 

Hine dishes axe done. The estate is at hand. Tne lad is not 

Nine dishes are done. The estate is at hand. Tne lad i&> not 

To detain is to err. He is not a heatnen. He nas a hoe. 

To detain i3 to err. Me is not a heathen. He has a aoe. 

Ilollie has on her hood, not her hut. Did he have it in nis 

Kollie has on her hood, not her hat. Did he nave it in nis 

LESSON Til 

Hasten tne issue, so it shall arrive there in time to aid the 
Hasten the issue, so it shall arrive there in time to aid the 

The nation needs our assistance in tne dedication of tne statue 
The nation needs our assistance in the dedication of the s&atue 

The dust in the east causes disease in the head. Is tnat true? 

The aust in the east causes disease in the head. Is iua.t true? 
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LESSON ELEVEN 

I can not do this thing. I shall do it gladly. The girl ran. 

I can not do this thing. I shall do it gladly. The girl ran. 

The cat ran into the house as the dog chased her through. 

The cat ran into the house as the dog chased her through. 

The noise ceased as the teacher called the roll early in the day. 
The noise ceased as the teacher eaJLled the roll early in the aay. 


LESSON TWELVE 

The calf and the cat fooled around the yard the livelong day. 

The calf and the cat fooled around the yard the livelong day. 

The cat ate the goldfish and then ran out of the house in haste. 
The cat ate the goldfish and then ran out of the house in haste. 

He caught the dog around the leg as he tried to leave the yard. 
He caught the dog around the leg as he tried to leave the yard. 

She found her ring outside of her ring container as she left. 

She found her ring outside of her ring container as sue left. 

LESSON THIRTEEN 


The cow was not large enough to sell so the owner had to wait. 
The cow was not large enough to sell so the owner had to wait. 

The waste was too great for the old fellow to stand so he left. 
The waste was too great for the old fellow to stand so he left. 

Her wages were not sufficient so she went out to secure more. 
Her wages were not sufficient so she went out to secure more. 

Are you going to the show with us tonight? I should say not. 
Are you going to the show with us tonight? I should say not. 


LESSON FOURTEEN 

The man gave a speech but we did not hear him, for we were late. 

The man gave a speech but we did not hear him, for we were late. 

By the way, are you going to our show in the house by the lake? 

By the way, are you going to our show in the house by the lake? 

Bill will soon be here, providing he can get his pay from the bank. 
Bill will soon be here, providing he can get his pay from the bank. 
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LESSON FIFTEEN 

The bear went over the mountain to see what he could see, 
and the other side of one mountain was all that he could see. 
Dear Sirs We are in receipt of your letter of yesterday's 
date and wish to inform you that we are out of the goods 
for which you asked. Thank you very much for your inquiry. 
Yours truly. 

LESSON SIXTEEN 

The strawberry jam is now good to eat. please give it to 
our little children. They will enjoy it very much, I know. 

The aged uncle had a young niece who had blonde hair. 3ut 
the blonde hair was not a natural color. It was dyed. 

However the aged ’ancle knew nothing regarding this hair. 

LESSON SEVENTEEN 

Dear Jack: This is a bright day in July and we are having 
a nice time at school. We are taking typing and progressing 
very rapidly. Soon I shall be able to write at a good rate 
of speed. I am trying to win one of the gold prises which 
are being offered for accomplishment. If I keep on at the 
good rate at which I am now going I shall be aole to write 
and tell you just what I won. I shall close now. Good night, 

LESSON EIGHTEEN 

May we hear from you? The day is long, it is too bad. 

They went together; neither went alone. It was nice of you. 

We have no more of that goods, please answer soon. We are. 
May we hear from your firm soon? We await your reply. 

Your immediate reply will be appreciated very much by us. 
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letters to their knowledge of the keyhoard. Accuracy 
was always stressed. 

preliminary work on the above exercises was con¬ 
tinued from June 19 until July 1, when the first five 
minute test was given. Results of this test were 
astonishing. The largest number of students made 
fourteen gross words per minute, many of the net woras 
per minute were reduced by errors. To anyone familiar 
with the teaching of typing it is eviuent that the first 
test is usually high in errors due to nervousness and 
physiological tightening of the muscles. Some of the 


results of this test show: 

G IS E 

Junior High school girl.13 13 0 

Adult University of 

Washington Preshman.18 14 2 

Senior High school girl.18 18 0 

Adult relearner. .37 34 3 


Although these are the best selected from each group, 
they are very exceptional records. Hone of these students 
had ever practiced on this keyboard before, ana all but 
the relearners were beginners in typing. 

Test 1 on page 32 shows the material on which the 
first test was taken on July 1. 







The one lad sat on the street ana tied the too thin linen 57 

to his hat. He said to the other lad that he heard the 112 

horn sound, then he ran into shelter. He had stolen the 168 
too thin linen and did not have the nerve to sit still. 225 

The other lad had not stolen the too thin linen so he sat 280 
still and later had tea alone in the den. As he entered 556 

the den he shut the door. There he sat until the other 591 

lad ran to this one and they entered the hall. These sons 449 

are not true. 462 

Test 1. First Typing Test Given to Students on July 1, 1*52. 

Note the size of some of these words as "linen” "sound” 
"shelter” "stolen" "entered", also the length of the test. 

Since the smaller and weaker fingers were stressed 
first in teaching this course, none of the present text 
hooks could be used, consequently the teacher in charge 
had to make up the material. All the lesson sheets were 
made from the list of Ayer’s IQuO most commonly used words 
and to give a chance to practice all the keys. The students 
were given words and sentences to write on the first week. 

This work was really too easy for most of the stuaenta which 
was evidenced by the fact that they continuously asked for 
new and harder material. The following three more tests 


were written 
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He died so there is an estate to settle. They all dared ner 60 

to settle it on that day. He aidea her in her serious suit. 120 

She said she dare not do it on that day. so she sent a latter182 

to tlie lad to endure the test one day. That lad dia not 238 

endure the test as he had one thousand neat ideas on the dare.300 

She sent another letter to the lad. Later he aid endure the 359 

test and sent her a letter. The letter is indeed not thin. 418 

The date is set. The lad had his hat in his hana and aiaed 477 

her out the door. He adheres to the one thousand rules quite 538 

a lot. The lad said that to detain is to err. They then set 599 

the date to hasten the issue. 628 

Test 2. Second "Hew Llaterial" Test~*Given” Results of "which 
Were Recorded for second week. 

She sent a latter to the lad to tell the lady to enter the 58 
hall as it is still not too late to enter, she had heard 115 

of the death and the estate that had to de settled. She 171 

had to attend. She had her hat in her hand as she entered 229 
the hall. The lad tried to attend to ana adhere to the one 288 
thousand rules as she entered. The estate is not yet 341 

settled as the door is not shut. It is still too late in 398 

the day to attend to the duties, nearly too late to endure 456 

the test. The lady and lad then had tea alone at a late 512 

hour. The estate is not settled. As the lad aiaed her out 571 

the door he had his hat in his hand. The day is over. The 630 

day is too short. The reason that the estate is not settled 690 

i® that the sheet is not there in the deu. They had lost it. 751 
Test 3, Third "Hew ilaterial" Test Given, Which was Recorded. - 
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As we sat on the porch on a cool summer evening we heard 
noises. We wondered what it was ail aoout so we began to look 119 
around, in the backyard we could see a cat running around 178 
with her nair standing on end. Ghe seemed terribly frightened 240 
about something. Soon we saw what it was. It was a dog. Ke 501 
was running as hard as he also could run. we tried to nelp the564 
poor cat so the dog would not hurt her. We ran toward the cat 426 
trying to catch her. The iiarder we ran tiie faster the dog 484 
seemed to go. Our little brother soon caught the aog oy nis 544 
collar and v?e then tied the dog up in the back yard. The poor 606 
cat then came back to ue and curled up on my sister’s lap. 664 

Teat 4. Fourth "Hew material" Test Given, Results of which 
Were Recorded For Fourth week. 

Other testB numoering from five on were written, out 
used only for practice tests. Also other practice material was 
written which was distributed among the students to be used 
as they could fit it into their time. This material is shown 
in the appendix. 

The above four tests were first used for five minute 
tests, as new material to the students, in other worn®, when 
a student wrote on one of these tests, he had never seen it 
before so had never had a chance to practice on it. It was the 
result of each of these tests which Is being used for this 
study for the first four weeks. 



Other tests were given daily. For example the 
second week two five minute tests were given on the 
material in test 1, which had been given the first week 
as new material. Then on Friday, the last aay of the 
second week the students were given a one minute test 
on Test 1 and a five minute test on Test 2. This was 
the students' first contact with Test 2. The third week 
daily one minute and five minute tests were given on Test 

1 and Test 2. Then on Friday a one minute test on Test 

2 and a five minute test on Test 3 were given. This re¬ 
sult was recorded and used in the averages, which are 
shown in later Tables and Figures. This procedure was 
continued through Test 4. 

As new students entered the classes their lessons and 

i 

tests were given in the above order. A new student in the 
third week would take Test 1 while regular students were 
writing on Test 3. The new students' record was counted 
in the averages of the first week and so on to make the 
listing of his results agree with the actual time spent in 
class. 

The one minute tests were given to motivate arid to 
make students more accustomed to taking tests. The one 
minute test results v?ere very satisfactory, the most of 
them being written without error. The summation of these 
one minute tests gives the following results* There were 
67S errors made in 683 one minute tests given which shows 



an average of .9897 errors for each, test, satisfactorily 
proving a low error average on the new keyboard. one of 
the relearners wrote 87 words perfect in a one minute test, 
which is 14 words per minute more than the same girl ever 
wrote on a one minute test on the "universal" keyboard, 
after taking Typing XV in High School, she did this the 
fifth week of her work on the new keyooard. 

In the fifth week a new type of test material was 
introduced, in the past the students haa written from 
nothing but typed or mimeographed copy, now they began to 
work from printed copy. This was quite different. The 
type on printed copy is much smaller arid closer together. 
There are not as many strokes to a line so the student 
does not fill a complete line for which stops on the type¬ 
writer are set at sixty spaces. This was very confusing 
to the student. He had to learn to adjust himself to this 
new situation. This new situation caused the averages of 
the fifth week to come aown in every case. But in every 
case they also went up the sixth week ana continued to rise 
If the writer could rim this experiment again it would be 
her choice to introduce this printed test material in the 
second or third week instead of waiting until the fifth 
week. The students were kept on the easy tests for fear 
weeks because of the past teaching escperience of the writer 
In her past years of experience students learning on the 
"universal" keyboard had never done so well. Such progress 
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had not been anticipated. 

Students in High School 3tart right in on printed 
exercises from the typing text books, and they get 
accustomed to the proper spacing and placing on their 
papers. These are very simple exercises, out they are 
printed , in this case, no printed material to meet the 
new keyboard situation was availaole so new lessons had 
to be made up for the first four weeks. Then the sudden 
change the fifth week. Typing students in High School 
classes during the fourth and fifth week of the first 
semester are working on very easy budget material. The 
Underwood test of Kay 1926 was used for measuring the 
typing performance at the end of the fifth week. This 
appears in the appendix with other tests which followed 
until the end of the course. 

The average age of the twenty-six Junior High School 
students was fourteen years. Their average nays’ attenuance 
was twenty-four. There were only two wno attendee forty- 
two days, one attended eleven days and one twelve days, 
kany of these Junior High School students left for weeks 
at a time to attend camping conventions with the Girl Scouts, 
then they would return to class. Some left every weex end, 
being gone Friday and konoay, camping with relations. All 
this goes to show now much more irregular the attendance 
was during this summer session than a regular nine week 
session at school. The Intelligent quotients were obtained 
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for twenty-five of the twenty-six students. They ranged 
from .87 to 1.27, with an average of I.11. The average 
gross words per minute mounted from 12.46 in the first 
weak to 55.25 in the nin&n ween, ine average net words 
mounted from 2.77 in the first week to 28.00 in tne ninth 
week. The average errors declined from 6.15 in the first 
week to 5.37 in the ninth week. 

It is a very important question among our educators 
as to where typewriting shall 'oe introduced into our school 
curriculum. In Cent tie students may not now take typewriting 
until they get into the Sophomore yoar of High School. 
Spokane, Washington} Portland, Oregon} Los Angeles, dali- 
fornia are some of the cities tuat are successfully teaching 
typewriting in Junior High Schools. 

Junior High School curricula in Los Angeles commonly 
include ten or twenty weens of typewriting, requirou of 
every pupil as one of the prevocational contacts union ne 
must mane. It*s aim is to provide one of tne units of con¬ 
tact on which to ease an intelligent selection of a voca¬ 
tional interest. At least one additional semester is offer¬ 
ed for those who in the xiuith grade select the subject for 
general training with a vocational interest. At the eua of 
this second semester they try to have pupils writing around 
forty or fifty wox’da per minute. In New Jersey it is a two 
year course, when the students attain forty or fifty words 
per minute. 
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This experiment shows a very successful record for 
junior High School students. The Junior Riga School 
students attained a Gross average of 35.25 and a net 
average of twenty-eight words per i,dnute, on an average of 
twenty-four day#* attendance. This compares well with the 
Gross average of 44,33 words per minute ana a net of 30.83 
words per minute on an average of thirty-eight dgys* attend¬ 
ance for the Senior High School group. 

There were nine Junior High school stuaents who 
received credit in Typing I and Five who receivea credit 
in Typing II in this course. There were two Senior High 
School students who received credit in Typing I ana five 

who received credit in Typing II in this course. The above 

* 

figures and findings tend to show that typing can very 
successfully oe taught in the Junior High School. 

Figure 3 shows the average words per minute for twenty- 
six Junior High School students, for nine weeks. All tne 
Gross averages, net averages, ana errors were figured for 
each week and charted. There is a constant rise from the 
first week to the fourth week, then a drop during the fifth 
week, then a constant and natural rise in ooth gross and 
net words per minute. The decline in errors throughout the 
nine weeks was continuous. The drop in ooth gross and net 
in the fifth week was not due to a rise in errors the fifth 
week. The writer attributes this drop to tne change in 
writing and testing material. The ciiaage was from typed 
material to the printed international Contest material. 




Figure 3- Curves of Average 
Gross, Net and Error Scores 
Made by Twenty Six Junior High 
School Students on New Keyboard 


ERROR 

















iGS GROSS NET MB ERROR SCORES MADE BST TWENTY-SIX JUNIOR 
HIGH SCHOOL STUDENTS FOR EACH WEEK FOR N3SE WEEKS 
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There were seven Senior High School students in 
the writer’s group. Their ages ran from thirteen to 
sixteen with an average of fifteen; there were two who 
were present the entire forty-five days, and one v/ho 
attended only eleven days in all. The average days* 
attendance was thirty-eight days. Intelligent Quotients 
obtained for five High School students ranged from 1.11 
to 1.22 and averaged 1,13. The average gross warns 
mounted from 15.71 tne first week to 44.33 the ninth 
week. The average net ran from 7.28 to 38.83. Errors 
were out down from an average of 4.14 in the first week 
to 2,66 the ninth weea. 

The same thing will be noted for the Senior High 
School students as was noted for the Junior Hign School 
students. There was a constant rise in both Gross and 
Net words per minute from tne first to the fourth week. 
Then there was the drop the fifth week, ana a constant, 
beautiful rise to the end of the ninth week. Errors in 
this group again had nothing to uo with tne drop in ooth 
Groso and Net words per minute tne fifth week. 










AVERAGE GROSS NET AMD ERBOR SCORES MADE BY SEVEN SENIOR 
HIGH SCHOOL STUDENTS FOR EACH WEEK FOR NINE WEEKS 
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There were twelve Adults in the writer*s group. 

All of these were attending the University of Washington. 
One young woman attended forty-two days, and one only 
twelve days. The average days* attendance of this group 
was twenty-two days. Their ages ranged from twenty to 
thirty nine years, host of these people were kept very 
busy with college work, so attended only when they could. 
Their gross words per minute ranged from 17.75 the first 
week to forty-two the ninth week. The average net words 
per minute ranged from 10,66 to twenty-eight. The errors 
decreased from 5.75 to 2.00. No intelligence quotients 
were obtained on these people. 

These adults were beginners in typing. Their chart 
is not quite as regular as that of the younger students. 
Their school work made their attendance very irregular. 
Their chart shows a decline in average Gross in ooth fifth 
and sixth weeks, but a Net decrease only the fifth week, 
the same as the other groups haa shown, then the Net 
started upwards, until it reached a net of thirty-eight 
words per minute. 












AVERAGE GROSS NET AND ERROR SCORES MADE BY 
TWELVE ADULTS FOR EACH WEEK FOR NINE WEEKS 
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The "relearner" group was very interesting. It took 
no more than one week in any case for the five students to 
transfer their control from the old to the new keyboard. 
Their ages ranged from nineteen to twenty-six with a twenty- 
three year average. The attendance of this group was setter 
than others, an average of 59.8 days. All the relearners 
were given a test on the regular keyboard before starting 
on the new. The average results of these tests for the five 
relearners were 55.2 Grossj 48.4 Net* 5.4 errors. These 
figures show that not in one case did any of the relearners 
show as good a record on tne old keyboard as they showed 
after transfering to the new, and after practicing only 
nine weeks. This would indicate the ease of transfering 
from the old to the new. 

The relearaer's Average Gross words per minute on tne 
new keyooard ranged from 20.40 the first week to 66.66 the 
ninth week. The Net average ran from 16.20 the first week 
to 59.22 the ninth week. The question, "What about all 
these people who have learned to type on tne old keyooard?" 
is answered most satisfactorily by the results of tests 
taken by these five relearners. The writer learned to use 
the new keyooard, and can now change from one type to the 
other with but little practice on each. The speed attain¬ 
able on the new keyboard seems much greater than on the 
old. 






AVERAGE GROSS SET AND ERROR SCORES MADE BV FIVE 
RELEARNERS FOR EACH WEEK FOR NINE WEEKS 



sooxag 

t? 

ca in 

99*2 

a> 

*®N 

C4 

in 

co co 
to to 

22*63 


bbcxq 

o 

to 

IS CO 
to CS 

99*99 


saoooa 

xp ea hi n 

00*2 

CO 

*©H 

S3 

w ts 
to in 

00*33 


! 

SSOJ® 

3 S3 

64 

67 

33*83 


RlOjag 

O W H N lO 

00*3 

c»> 

*©N 


03*8t 


ssoa*} 

41 

52 

48 

58 

62 

03*33 


sjcoojh 

H ^ to W ^ 

0**2 

tO 

%®N 


03*Tf 


SSCKEQ 

30 

50 

50 

52 

58 

08*A* 


8JDXJ& 

n ^ h tn to 

03*2 

in 

*©N 

©a w tB ^ in 

08*A2 


ssoj© 

IO ® © H «3 

©a to co in to 

0**2* 


SJOXX3 

O W to H ID 

08*3 


*©N 

in in -cf in in 

55 3* w in m 

08*0* 


seo4Q 

in o> to d» in 
n tp in in to 

03*9* 


SJOJU35I 

H h in in ^ 

03*2 

to 

%©N 


09*^2 

j 

SB0.7Q 

©WON© 

ea ca m m 

00 *T^ 


eotoxsg; 

O H M O H 

0* 

M 

Q-©N 

wS«»© 

0^*T2 


SSOJEO 

8 g 8 8 8 

00*22 



to ©J O -# CO 

0»*8 

H 

*©N 

“SU'-S 

03*91 


3803*} 

eacoomc- 

HHNHW 

0**03 

© 

s^uepn^s 

rl W « t? lO 

sqObjoay 


to* 



52 


It will be noted that in Figure 6 tine relearners 
enjoyed a constant and fast rise in Gross and Net words 
per minute until the fifth week. They then dropped just 
as did the other groups in this same week. This almost 
proves conclusively taat it was due to the cnange from 
the typed to the printed material. These relearners were 
kept on the same material the first four weeks as the 
other groups. After the fifth week they kept right on 
climbing upward to an average Grose and Net which exceeded 
their average Gross ana Net on the "universal w Keyboard 
by eleven Gross and eleven Net words per minute. 

The following figures have been made available on the 
teaching of typewriting on the OLD KEYBOARD. The usual 
High School requirement for which a passing grade is given 
for ninety days* work is eighteen net words per minute, 
while the average High School attainment for ninety days 
is twenty-five net words per minute. The usual High School 
requirement for which a passing grace is given for ISO days* 
work is thirty net words per minute while the average High 
School attainment for 180 days is thirty-five net words per 
minute. It is a very unusual High School attainment when a 
student makes forty net words per minute in 180 days* work. 
The State Championship record for 1952 for 180 days' work 
was fifty-eight net words per minute, ana that for 380 days' 
work was seventy-two net words per minute. 

The results of the writer's experiment on the NEW 
KEYBOARD follow. The average attainment for the seven 
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Senior High School students lor an average of thirty- 
eight hours of instruction was 33.83 Net woras per minute; 
the average attainment for the twelve Adults and University 
of Washington students for twenty-two hours of instruction 
was 38.00 Net words per minute; the average attainment for 
the twenty-six Junior High School students for an average 
of twenty-four hours of instruction was 28.00 Net words 
per minute; and the average attainment for the five Re¬ 
learners for an average of 39.8 hours of instruction was 
59.33 Net words per minute. 

After varying portions of a forty-five day course, of 
seven Senior High School students, v/ith an average of thirty- 
eight days* attendance four reached forty or more net woras 
per minute, five reached thirty or more net woras per minute, 
and seven reached twenty-five or more net words per minute. 

All seven of the Senior High School students reached passing 
attainments for ninety days. Five of the seven reached pass¬ 
ing attainment for 180 days. Of the twenty-six Junior High 
School students with an average of twenty-four days’ attend¬ 
ance, one reached forty or more net words per minute, five 
reached thirty or more net words per minute, nine reached 
twenty-five or more net words per minute, and fourteen 
reached eighteen or more net words per minute. Of the 
twenty-six Junior High School students fourteen reached 
passing attainment for ninety days and five reached passing 
attainment for 180 days. Of the twelve Adults of the writer’s 
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group, with, an average of twenty-two days' attendance 
six reached thirty or more net words per minute, seven 
reached twenty-five or more net words per minute ana 
nine reached eighteen or more net words per minute. Of 
the twelve Adults nine reached passing attainment for 
ninety days and six reached passing attainment for 130 
days. 

Of the forty-five Junior High School, Senior High 
School and Adult students in the writer's group thirty 
reached passing attainment of eighteen net words per 
minute or more for ninety days, wnile sixteen reached 
passing attainment of thirty net words per minute or more 
which equals or exceeds the usual High School requirement 
for 130 days. 

There are two Relearners who, in forty da^s, could 
have won the Washington State Championship for 1052, as 
compared with the above figures showing the winners at 
fifty-eight net words per minute. These two made sixty- 
three words per minute net, each. 

Of the writer's group, on the HEW KEYBOARD* 

Junior High School students averaged 1,17 net words 
per minute for every hour of practice. Senior High School 
students averaged 1.02 net \ 70 rds per minute for ever,* hour 
of practice. Relearners averaged 1.49 net words per minute 
for every hour of practice. Adults and University of 
Washington students averaged 1.72 net words per minute for 


every hour of practice 



Tde Adult average of 1.72 is greater td&n tnat of 
1,49 for tde Relearners because of tde fact tnat tne Adults 
practiced an average of twenty-two da^s as compared witd 
39.8 days for tde relearners. Tde usual Higd Scdool attain¬ 
ment on tde old keyboard is approximately .25 net words per 
minute for every dour of practice. Tdis tremendous gain 
can be accounted for oy tde lessening of fatigue and durdles. 

During tde same nine weeks of tne same summer of 1932. 
tdere was a typewriting class conducted in Seattle for tde 
Seattle public scdools. Only Higd Scdool students were 
enrolled as tdey worked for Higd Scdool credit. Tdese 
students worked on tde '‘universal" keyboard. Tdese students 
dad typing books from wdicd to work from tde start of tde 
course wdile tde students in tde experimental class dad tne 
"self-made" mimeograpded ana typed lesson sneets for tde 
new keyboard students, wdicd -were useu until tne ena of tde 
fourtd week. 

Tde instructor in cnarge. of tde Higd scdool class kept 
a record of dis oest nine tests given in tne last four weeks 
of tde course. Eacd test wasgiven on new and unpracticed 
material. Some days tde instructor used tdree tests and took 
tde best one of tde tdree for dis records. Tdis instructor 
informed tde writer tdat de empdasised accuracy more tdan 
speed. It is dis belief tdat tde students emphasise speed 
witdout being urged. 

Tde students in tdis class took typing for two dours a 
day as tde periods were two-dour periods. Tde instructor in 
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charge does not believe in having stuuents type for such 
a long i>eriod as he believes fatigue sets in after aoout 
one ana one-fourth or one and one-half hour ox work ana 
the last half or three quarters of an hour are practically 
wasted. Glass attendance for the regular High School 
students was compulsory for two hours, while class attend¬ 
ance for the writer’s classes was for one hour, ana then 
not really compulsory as we nad promised no gr&ues if a 
certain attainment were reached, A good grade, of course, 
is always one of the rewards of any High School class. 

The records of thirty-eight students were used in 
making the figure 7 and Table V. There were forty-five 
students in the High School class, but seven of them were 
repeating the course. The writer could not have haa any 
who were repeating the course since no one could have 
practiced on the new key coax’d prior to the first day of the 
class, there oeirig no typewriters available with tae new 
keyboax’d, so it was considered correct to omit tine tests 
of the repeaters in txiis study. The writer has a record 
of "relearners” which is considered separately. 

A comparison of the two classes shows that at the end 
of the sixth week, ’the week when the instructor who taught 
the High School class began keeping records) his average 
was 21.86 Gross words per minute, 17.05 Net words per minute 
and 4,81 Errors as compared with the writer’s class of seven 
Senior High School students which showed 24.83 average Gross 
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words per minute; 28.50 average Net worus per i-±iuute and 
5.16 average Errors. 

Even though the regular High School class nad two 
hours of training per day, and the instructor emphasised 
accuracy and not speed, the students on the Hew Heyhoard, 
with one hour of instruction daily averaged 5.16 error’s 
and the students on the "universal" key hoard averaged 4.81 
errors, per records at end of sixth week when the regular 
High School instructor began to record his tests. At the 
end of the ninth week the errors of the writer’s group of 
seven High School students averaged 2.66 as compared with 
that of the class on the "universal" key hoax’d wnich average- 

ed 5.65. 

The records of the senior High School students on the 
"universal" key hoard for the last week of scnool *u*.ow an 
average of 30.11 arose words per minute; 26.11 average Het 
words per minute ana au average of 3.36 Error’s. Tae records 
of the Senior High School students on the Hew Keysoara ror 
the last week of school show an average of 44.33 Gross woras 
per minute; 38.83 average Het words per minute; and an 
average of £.66 Errors. 

This direct comparison shows without a douot the 
decided advantages of the Hew Keyboard over the "'universal" 
keyboard, since doth classes were conducted aurin^ the same 
summer, hy experienced teachers, with students oi the same 
chronological ages, the same interests, the same length of 
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time of courses, the same weather conditions* all of which 
have ueea mentioned before in this study. Those conditions 
which were unequal were favorable to the group using tue 
"universal" keyboard, An example of unequal conditions 
favorable to the "universal" keyboard group was attendance 
which was compulsory in the High School classes ana option¬ 
al in the experimental classes. Thus, while the High School 
averaged practically perfect attendance for forty-five two 
hour periods, or ninety hours of instruction, the experimental 
group averaged thirty - eight one nour perious or tairty- 
eight hours of instruction. 

It will be noted that Figure 7 snows only tne last four 
weeks of school, but siiows tnree tests recorded ior each week. 
This figure shows the averages then of the last four weeks 
only. Neither the line showing the average Gross nor the 
line showing the average Net goes up as fast as the corres¬ 
ponding lines on Figure 4, the writer's Senior High School 
chart. Table V should oe compared wish Taole XI, the 
writer's table of students working on the HEW KEYBOARD. 

Figure 8 shows Figure 4 and 7 combined, giving a comparison 
of average Gross, Jjet ana Error Scores made by seven Senior 
High School students on the New Keyooard, and thirty-seven 
Senior High School students on the "universal" ke^ ooard. 

Of the thirty-seven High Scnool students who had ninety 
hours of instruction on "universal" keyooard during the 
summer of 1S52, one reached forty or more net worus per 









AVERAGE GROSS NET AND ERROR SCORES MADE BY THIRTY-E! 
SENIOR HIGH SCHOOL STUDENTS ON THE "UNIVERSAL" KEY® 
IN THE LAST FOUR WEEKS OF SUMMER SCHOOL OF 1932 
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Figure 6 - A C ompori a o n of 
Average Gross, /Vet and Error 
■Scores Made by Se ven Senior 
High School Students on New 
Keyboard and Thirty Seven 
Senior High School Students 
on Universe */ Keyboard 
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TABLE VI 

AVERAGE AGE, DATS PRESENT, AND NET WORDS PER MINUTE PER 
HOUR 03? PRACTICE FOR TWENTY-SIX JUNIOR HIGH SCHOOL 
STUD ENTS, SEVEN SENIOR HIGH SCHOOL STUDENTS, 

TWELVE ADULTS AND FIVE RELEARNERS 


Average Net 



Average 

Average 

Days 

Average Attainment 

For Math Week 

Words Per 

Minute Far 


Age 

Present 

Gross 

Set 

Errors 

Hour of Practice 

Twenty-Six 
Junior High 
Sohool 
Students 

14 

24.0 

35.25 

28.00 

3.37 

1.17 

Seven 

Senior High 

Sohool 

Students 

15 

38.0 

44.33 

38.83 

2.66 

1.02 

Twelve 

Adults 

26 

22.0 

42.00 

38.00 

2.00 

1.72 

Five 

Relearners 

23 

39.8 

66.66 

59.33 

3.66 

1.49 
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minute, seven reached, thirty or more net words per minute, 
sixteen reached twenty-five or more net words per minute, 
and twenty-six reached eighteen or more net words per 
minute. Of these thirty-seven Senior High School students 
twenty-six reached a passing attainment for ninety days, and 
seven reached a passing attainment for 160 days. 

Of tne thirty-three Senior and Junior High .School 
students who had an average of thirty-one hours’ instruction 
on the new keyboard, five reached forty or more net words per 
minute, ten reacned thirty or more net words per minute, 
sixteen reached twenty-five or more net words per minute ana 
twenty-one reacned eighteen or more net words per minute. 

Of these thirty-three Senior and junior High School students 
twenty-one reached passing attainment for ninety days and 
ten reached passing attainment for 180 days. 

The record of these thirty-three Senior aud Junior High 
School students also compare very favorably with tne recoras 
of commercial stuaents in bsG High Schools in tne State of 
Iowa. Their recoras showed a median of twenty net words per 
minute for Typing I, thirty-five Net words per minute for 
Typing II, forty-five net words per minute for Typing III, and 
fifty net woras per minute for Typing IV, (1) Xnis shows that 
five of the writer's thirty-three stuaents, with thirty-one 
hours of instruction almost accomplished the Iowa requirement 
for Typing III. 

1, Carmichael, Vernal II. '’Objective ’Measurement of Accomplish¬ 
ment in Typewriting of High School Commercial pupils in 
Indiana". Research Stuuies. Com’l Ed. V. E. 0. Black- 
stone Editor. U. of Iowa studies in Ed. Monograph #12 
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CHAPTER V. SUMMARY 

A summary of the findings of this experiment is 
given in the following oriel’ statements* 

1. typing was very successfully taught to Junior 
High School students, fourteen out of twenty-six students 
made passing High School records for one semester in 
twenty-four hours of instruction. ?ive out of the twenty- 
six completed requirements for Typing XI. This was 
accomplished in an average of twenty-four days* attend¬ 
ance as compared with the ninety days for one semester 
and 130 days for two semesters. 

2. Typing was very successfully taught to Senior 
High School students. All seven made passing High School 
records for one semester in an average of thirty-eight 
hours of instruction. 3*ive of the seven completed High 
School requirements for Typing II. 

3. Typing was very successfully taught to Adults. 
Kins out of the twelve made passing High School records 
for one semester in an average of twenty-two hours of in¬ 
struction. Six of the twelve completed High School re¬ 
quirements for Typing II. 
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4. It was easy for relearners to transfer from tae 
old to the new keyboard as evidenced oy average of 5a. 65 
Net words per minute in 59.8 hours of instruction. 

5. The new keyoo&rd cuts down learning time required, 
Not so much of beginner’s time is wasted in learning. It 
shortens the learning period to one-fourth or one-third 
the time required on the "universal** keyboard. 

6 . There has been a great need for "scientific 0 key¬ 
board study since 1873. 

7. Better stroking rhythm is possible on the new 
keyboard because it is cased on the requirement for 
sequential stroking and uninterrupted flow of letters. 

8 . Greater ease in typing due to a more even distri¬ 
bution of loads among fingers of both hands. 

9. Elimination of fatigue, due to wasteful hurdling 
in old machine was accomplished. 

10 . Easter students should be separated from the slower 
since they disturb the beginners. 

11. Starting students on third and fourth finger and 
building up to the center of the hand is a desirable way 
of teaching typewriting. This is evidenced by tae fact 
that this method ^id not hold back any students from 
making better records than were made oy the regular High 
School group used for comparison. 

12. The key arrangement makes it easy to learn and 
easy to remember the location of the keys. 
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Z3. There was an exceptionally low error avei*U£,e 
on one minute teste of .Wd97 errors per student. 

14. Testing laethoas should be uniform irom the 
first of the course, not changed £r-m the typed copy to 
the printed, nor should any other cuanges nave to oe maue, 

15. Attendance in typing classes ahoula oe acre 
regular than one ordinarily finus in summer school 
voluntary classes. 

16. The new keyoo&rd causes fewer typing errors 
than does the ’’universal 1 ’ key board. Actual comparison 
between new asd old key soar ds showed an average oi 5.16 
errors for the new auu an average of 4.61 errors tor vne 
old at the euu of the sixth week. At the end oi due 
ninth week there was an average oi k,66 errors ior the 
new keyboard High School students and an average of 5.6b 
errors for High school students in regular High Scnool 
group useu as comparison. 
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APPENDIX I 

ADDITIONAL TESTS GIVEN STUDENTS ON NEW KEYBOARD 

W* all decided to go to a picture show rather than to go ' 5e> 

mid. hear the man give a speech Tor we were too late to go 116 

to the leoture. We left home about seven thirty. Just as 171 

we arrived at the door of the show we met Bill. He aaru 227 

that he would go to the show with us providing he could get 286 

his pay check cashed, vie told him we would let him have 642 

some money until he could get to the bank. He seemed very 400 

glad and went into the show with us. We saw a picture oi' 457 

a cow and her calf. Since we had been raised on the farm it 517 

recalled our childhood uays to us. They seemed to fool around 578 

all evening. We did not enjoy the show too much, we went 636 

home and the next day Bill came over ana brought us the 691 

money we had let him have the night before. 734 

Tester Given Students' i‘rom Eifth week on for motivation. 

The whole' world loves a home, ilother likes boys and 52 

girls in our home. They axe all dear to her. she 102 

likes good books in our home, too. She is happy 150 

when home is a place of love arid rest. Did you ever 202 

think that half of your life is spent, at home? Value 255 

your friends above money and open your home to them 306 

at least every few weeks. It will not matter in 354 

making them happy whether your home is small or 401 

large, if kindly feeling is everywhere present 447 

while they are there. They will thank you again and again. 506 

Test 6. Given Students Prom Eiith week on for Motivation. " 




FLORENCE BELL CHESTER SOUCEK GEORGE L. HOSSFIELD BELVA KIBLER 



U To qualify for Underwood Awards this test must be written without practice and submitted during the current month. 

Strokes 

It is often a matter of wonderment to me whether or r >2 

not we young people have any just conception of the value no 

of the things scattered about us on every hand. A little 168 

while ago I was walking on Broadway and passed a shoe 222 

shop in the window of which I saw a pair of shoes. They 279 

seemed to be nice shoes although not just what I, myself, 337 

would be apt to buy. I am no real expert when it comes 393 

to such matters but the price tag, thirteen dollars and a 4r>i 

half, aided me in forming an opinion of their worthiness. 510 
At any rate, it seems to me that a fairly good pair of shoes 571 
ought to be had for that amount of money. 014 

And then my mind went back to something I was read- <>65 
ing only yesterday. It was a pencilled list of the things 724 
my great-great-grandmother brought as her share of the 779 
partnership on the day she was married. Pots, pans, ket- 830 

ties, sheets, and in fact, the complete outfit was given, and 898 

against each was set the price at which it was valued, or 95<> 

that had been paid for it, and the items were correctly 1012 

added at the bottom of the list, the sum being exactly i067 

thirteen dollars and a half, the price that was tagged on 1125 

the pair of shoes I have spoken about. Funny, isn’t it? H83 

I do not believe that young people like you and me pay 1238 



Strokes 

as much attention to such things as we should. The price 1290 

we pay for a wrap or a suit of clothes would have bought 1353 

a farm for my ancestors, and have left enough for a cow 1409 

or two and a few chickens. 1437 

But there is another queer turn in the story. In the list 1496 

I have named above was a foot-warmer, a little tin box in 1554 

which glowing charcoal was carried to church to warm 1607 

the toes of the pious worshippers. I think it was valued iocs 

at something like a half-dollar, but if I had it now I 1720 

could sell it, battered and worn, for as many dollars as it 1780 

originally cost cents. And after a while the pair I re- 1836 

ferred to got together cash enough to send to England and 1894 

purchase the works of a clock, and after they came to 1948 

hand a cabinet maker fashioned a case for them, one of 2003 

those tall, six-foot cases they had in those days, and all 2002 

at a cost of not more than ten dollars. That same clock 2119 

now stands in my hall and if I chose I could sell it for a 2178 

few hundred dollars to Henry Ford, maybe. 2221 

And again I wonder if we get any more fun going to 2272 

a fashionable shop and buying the things which they had 2328 

to make for themselves. I am rather inclined to think we 2386 

do not. If we want a pen we buy a self-filler at an un- 2442 

reasonable price, and spill the ink all over our white vests 2503 

or flannel skirts. They did not do that. They sent the 2560 

oldest boy out into the barnyard to catch a goose and hold 2619 

it up for one of its quills, then with a knife (that’s where 2680 
you get the term pen knife) they whittled the point of 2735 

that feather and proceeded to write with it, and sprinkled 2794 

sand on the writing so that it would not blot. 2842 

And I have the plate my respected far-off grandmother 2896 

used to eat from. Crockery of all kinds was costly in those 2957 

days, or so they believed, and naturally, they turned their 3017 

inventive faculties toward some substitute. In this case 3075 

the material was wood, and the plate I speak of was turned 3134 

from a block of wood until it was as thin as a piece of 3190 

china. I would like to see our wood workers try to dupli- 3248 



Strokes 

cate it. Finally it got broken clear across the center, but 3309 
it was worth too much to throw away, and so the edges 3303 
were fastened together with pieces of wire and dinner was 3421 
served as usual. 3439 

The husband was a cabinet maker, and a good one, and 3492 

he carried the trade so far as to build his own house, get- 3551 

ting the money for the material from the wage of a dollar 3609 

and a half a day he received when working for other 3661 

people, although much of the lumber he hewed from trees 3717 

which grew on his own little farm. And when the house 3772 

was finished he made the furniture for it, and I think the 3831 

old lady’s eyes would open wide if I could tell her that 3888 

the table he fashioned for her out of fine mahogany now 3941 
stands in my room and dealers would pay for it as much 3999 
as her house cost originally. 4030 

Now and then I hear some old codger refer to the 4079 
“good old days” but to young people like ourselves it al- 4136 
ways brings up a big question mark—were they so good, 4191 

and still again are ours any better? They lived long. I 4249 

have seen the stone marking their burial place and the 4304 

man, at least, was over a hundred years old when he 4356 

passed on to his deserved rest. They saw their descendants 4416 

down to the fourth generation, come and go. They fought 4473 

out the battle of life just as we have to do, and I believe 4533 

came out victors. They were rigid Puritans and “eschewed 45^ 

(t? 

the Devil and all his works,” or thought they did, which '464S 7 

was just as well. They laid the foundation upon which 4703 

we have builded, and without that foundation we could 4757 

have accomplished little. They lived and they died, and 4814 

have become only a memory or a tradition, a small atom 4869 

in the life of the years that have become known as “the 4925 

good old days.” The best we can do is to imitate their 4981 

virtues and live close to the standard of probity and honor 5041 

that they set up. 5058 

{Start from the beginning if completed in less than fifteen minutes) 

“The Good Old Days,” by J. N. Kimball. 
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Charts are designed to stimulate inter¬ 
est in typewriting and to aid Teachers 
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ble results in the classroom. 

These teacher-helps will be sent to 
any Teacher, upon request, as a part 
of Underwood Educational Service 
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APPENDIX II 


TYPE OP MATERIAL USED FOE TESTING STUDENTS ON IS* 
KEYBOARD DURING THE FIFTH, SIXTH, SEVENTH, EIGHTH 
AND NINTH WEEKS OF EXPERIMENTAL COURSE. 


Other teste given from fifth week on were* 

Woodstock Typewriter Test arid practice Hatter, 
November, 1951 

Remington Awards Test, June 1927 

L. C, Smith & Corona Typewriter Award Test for 
Typing, March, 1950 

Royal Awards Test, June 1926, arid many others 
of this same type. 



